08718/2009 09:07 



4163977930 



HIGH PARK PARKDALE 



PAGE 03/08 





to effect 



CLAIMS 

j ■ 

■ 

The embodiments of the invents ,* ^ 
U2 0 (cancelled) 

«»~ fc chldfas * " <W™mg Hmita or te ^ 

Vol^^e-V are .M^S^ and 

limits; * 1 " ylra " Bm ^ tra Wforaerstappo S i tigD 

»** «» tawid. wher TT ' rr? w power * pq - 

WW. ■ Real-Power-P and R M ctiye.p ow .o are 

given/assigned/specificd/set, real newer . v "™ 

s real power and voltage magnitude at PV-nodes 
voltage magnitude aud angle at the referenee/ala* node, and transformer ton,' 
ratios, wMch are the controlled variables/parameters, 

■ 

initiating Ioadflow calculation with initial approximate/gaess solution of the same voltage 
magnitude and angle as those of the slack/reference node for all the other nodes 
referred to as the slack-start, 

forming and storing factorized gam mall-ices [Y9] and [YV] using the same indexing and 
addressing information for both as they are of the same dimension and sparsity 

structure, wherein said [YQ] relate vector of modified real power mismatches [RP] 

• • . 

to angle corrections vector [A9] in equation [RP] - [Y9J [A9] referred to as P-9 
sub-problem, and said" (TV) relate vector of modified reactive power mismatches 
[RQ] to voltage magnitude corrections vector [AV] in equation [RQ] = I YV] [ AV] 
referred to as Q-V sub-problem, 
restricting trans formation/rotation angle <D„ to maximum -48° in determining transformed 

• * 

real and reactive power mismatch as, 

APp^APpCosfcp + AQpSm^ , -for PQ-nodes (23) 
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AQ P '- AQ p Cos<X> p - APpSinOp 



-for PQ-nodes 



(24) 



, , ^^^P-dAQparc^ and active power mismatches at node-p 
calculating mbdified rea, and reactive power mismatches as given in the following in the 
most general form of equations that -tate differ^ form for differs Super Super 
Decoupled Loadflow model: 



RPp = [APp' + (GppVBpp') AQp'] /Vp 2 
RQp = tAQp' - (Gpp'/Bpp') APp'] / v p 



-for P0-n6des 
-for PQ-nodes 



(17) 
(18) 



-for PV-nodes 



(19) 
(29) 



and calculating modified real power mismatch at a PV^node as 
RPp- APp/ (KpVp 2 ) 

Wherein,; :. K p - Absolute (B pp ^0 p p) 

and Vp is voltage magnitude at node- P , and Bpp i s imaginary part of the diaglai 
element Yp P of the admittance matrix without network shunts, and Ye pp is the 
diagonal element of the gain m atrix [Y0], 

as given » Ihe foUowtag in the „, os , general fcrt, of eonai™ fat take different 
form for different loadflow model: 



bp^^pCos^+CQSHp'-tGppVBppOPSHp']/^ 2 or 
b P ' = 2[QSH P » - (Gpp'/Bpp') PSHp'] / V s 2 

wherein, Gpp'and Bpp' are the real and imaginary parts of the transformed diagonal 
element Y pp * of the admittance matrix without network shunts, b p is network shunt 
susccptance at node-p, V„ is slack-node voltage magnitude, and 



PSH P ' = PSHpCos<Dp+ QSHpSinQp 
QSHp' = QSHpCosOp- PSH p SinO p 



-for PQ-nodes 
xfbrPQ-nbdcs 



(25) 
(26) 



wherein, PSH P> and QSH P are given/specified/scheduled/set real and reactive 
power respectively, 

performing loadflow calculation by solving a. super decoupled loadflow model of the 
power network defined by set of equations. [RP] = [Y9] {AG] and [RQ] = [YV] 
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■ * 



[AV] employing successive | y) ... 

involve, one ^uianon of jL ^ "* *»*- 

of me vol* 22 'tj ^ ^ "T T** «~ W * 

tasfonness in dependence On the se, J ^ b " , * ^ 

- ^schedoJed/^^ - Set ° t " i *—*«»«. seeding 

^-wo^onof^n^i^rr v ^°™ 

ev^anng.oadf.owc^ionfo^v^ov^ J^^^ t 

forever vo lt age . my of0a „ »— * «-*—.«, 

correcting one or more controlled nara™^ J ' 

and co^u!! ^ ^ Panning, . 

s, ma correcting steps until evaluatmc ^ "« ^ 

. components and no under/over voltajzes in the '^^^ step -finds no 'over loaded 
effectmg a c tas e in me.p ow ^Zn^Zr^ 

evaluating r j nnoiwa vanables/parameters after 

V 3 ' ^ "~ S ^ - «vely- a powec nefcvo* 

are stored in case of simulation 
aotag upon fet m case me amnlatcd event actnally occa B 
22. (New) A memod as defined in o^2l^ n ^ m cM!Am j!a ^ 

and solntion of ^ super decoded .oadflow mod* employing ^ 
(IV, 10) iteration scheme is characterized in that it involve only one time 
calculation of real and reactive, power mismatches in an iteration along with 
modified real power mismatch calculation, depending on super super decoupled 
loadflow model used, either by: 

♦ 



. m 

RP p = [(APp/Vp) . 2 G^AVq] / V p 

q-l 



-for alt nodes or (74) 



m 



RP P - [(APp/Vp) - X G pq Ay q - (gp'AVp)] / V p .for PQ-nodes, and 



(75) 
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23. 



OR 



-for PV^nodes 



(76) 



(92) 



^=tWV^ 4 Vj/ W . -for PV node, (93) 

"^lt»m«m a iohorc 0 r re cti 00 i„tt, evariaWe * 
I** A system for co„ Ming ^ ^ ^ ^ 

deehaea, loads to s ^ ^ 

*** » TOta » e .*U s^cotnpminl 

means *nning ^ ^ one of to Supw ^ ^ ■ 

' Wteta4to ^ * *» ^ an Nation 
of ^oannty of ^ ^ to ta ^ ^ ^ generator inehtding the 

node generator, and for providing, an Mcation of tunta ratio of 
-* ^hanging in dependence, on. «. aet of obtained-online 

^ng» or given/specified/set eontroUed network variables/parameters, and 
phystcal limits of operation of-the network components, ".' 
machine control tneana connected tothe said means defining and solving one of the Super 
Super Deconpled Loadflow models of the power network and to the excitation 
elements of the rotating machines for controlling the operation of the excitation 
elements of machines to produce or absorb the amount of reactive power indicated 
by said means defining and solving one of the Super Super Decoupled Loadflow 
, models of the power network in dependence on the set of obtained-onlinc readings 
or given/specified/set controlled network variables/parameters, and physical limits 

■ 
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24. 



of excitation elements, 

transformer tap position control means connected to the said means defining and solving 
one of the Super Super Decoupled Loadflow models of the power network and to 
the tap changing elements of the controllable transformers for controlling the 
operation of the tap changing elements to adjust the tumi ratios of transformers 
indicated , by the said means defining and solving Super Super Decoupled 
Loadflow model of me power network in dependence on the set of obtained-online 
readings or given/specified/set controlled network : variables/parameters, and 
operating limits of the tap-changing elements. 
(New) A system as defined in claim-23 wherein the power network includes a plurality of 
nodes each connected to at least one of: a slack/reference generator; a rotating 
machine; and an electrical load, and the said means defining and solving one of the 
Super Super Decoup;ed Loadflow models of the power network receives 
representations of selected values of the real and reactive power flow from each 
machine and to each load, and the model is operative for producing calculated 
values for the reactive power quantity to be produced or absorbed by each 
machine. 

25. (New) A system as defined in claim-24 wherein the power network further has at least one 

transformer having an adjustable transformer t«rns ratio, and the said means 
defining and solving one of the Super Super Decoupled Loadflow models of the 
power network is further operative for producing a calculated value of the 

■ 

transfotmer transformation/turns ratio. 

- 

(New) A system as defined in claim-23 wherein said machine control means are 
connected to said excitation element of each machine for controlling the operation 
of the excitation element of each machine, and wherein said transform er turnsratio 
control means are connected to said transformer tap changing element of each 
transformer for controlling the operation of the tap changing element of each 
transfoimcr. . 

+ * 

(New) A method for controlling generator and transforraer voltages in an electrical power 
utility containing plurality of electromechanical rotating machines, transformers 
and electrical loads connected in a network, each machine having a reactive power 



26. 



27. 
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28. 



29. 



characteristic arid, excitation element which ; iS controllable . for adjusting the 
reacts power generated or absorbed by the machine, and some of the 
transformer, each having- tap changing element which is controllable, for adjusting 
turns ratio or alternatively terminal voltage of the transformer, said method 
comprising: 

creating and solving any of the said Super Super Decoupled . Loadflow models of the 
power network a, characterised in claim-21 or claims for providing an 
mdtcanon of turns ratio of eaeh of the tap^hangihg transformers and the quantity 
of reactive power to be supplied by each generator in dependence on the set of 
obtained-online readings or given/specified/set controlled network 
vanables/parametexs, and physical limits of operation of the network components 
controlling the operation of the excitation elements of machines to produce or absorb the 
amount of reactive power, and controlling tap changing elements of transformers 
to adjust transformer turns ratio indicated: by means crearmg/forming/defining and 
solvmg any of the said Super Super Decoupled Loadflow models as characterized 
in claim-21 or claim-22 in dependence on the. set of obtairied-onKne readings or 
given/specified/set controlled network variables/parameters, and physical limits of 
operation of the network components. : 
(New) A method as defined in claim-27 wherein said step of controlling is carried out to 

control the excitation element of each machine. 
(New) A method as defined in claim-27 wherein said step of controUing is carried out to 
control the tap-changing element of each controllable transformer. 
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